SUMMARY Quantitative, autoradiographic, or immunohistochemical light microscopy was conducted on 85 surgically excised epiretinal membranes to investigate the activities of component cells and the natural history of the extraretinal scars. Membranes of less than four months' clinical duration ('early' membranes) contained significantly more cells than 'late' membranes, while collagen was more abundant in the older specimens. No correlation was established between membrane opacification and either the cellularity or the collagen content of the membranes. Epiretinal membranes had some features in common with healing skin wounds, but the activities of cells in the epiretinal membranes were relatively protracted and disordered. Fibronectin was found to be a significant component of epiretinal membranes and therefore represents a target at which pharmacological intervention could be aimed.
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Contractile epiretinal membranes (ERMs) produce tangential traction on the underlying retina, with consequent inner retinal striation or full-thickness folding as seen in macular pucker and massive periretinal proliferation (MPP). Because ERMs contain fibroblast-like cells and collagen' they have been likened to the scars of healing wounds elsewhere in the body.'2 Healing wounds are noted for early migration and proliferation of cells3 and production of extracellular materials, including the glycoprotein fibronectin (FN).45 Fibroblasts cause wound contraction by virtue of their intracytoplasmic contractile filaments, including actin,"7 and they also synthesise collagen to produce a fibrous scar. " Some of the maturation processes documented in healing wounds have been described in experimental models of ERM formation, but most studies of human ERMs have been orientated towards determining the origins of the cells within the ERMs. Consequently there is little information concerning the natural history of ERMs in man and the behaviour of contributing cells at each stage of membrane development. Furthermore, apart from ultrastructural descriptions of microfilaments""'3 and limited histochemical studies'"" we know very little about actin within epiretinal cells; equally, the production and distribution of FN in ERMs have not been reported. We have therefore undertaken a detailed study of a large number of ERMs removed during closed microsurgery for macular pucker and MPP including (1) thymidine autoradiography and cell quantitation in order to provide data on the proliferative capacity and fate of cells in ERMs, (2) autoradiographic investigations of proline and glucosamine uptake in order to determine the synthetic capabilities of cells in ERMs, and (3) an immunohistochemical study of the distribution of actin and FN in ERMs with special reference to their association with specific cell types. (Table 2) demonstrated that were excluded, the mean count for the 21 early ERMs there was no correlation between the clinical opaciwas 15a1±7-3 and for the 24 late ERMs 7*9±2-9 fication of our ERMs and either the collagen content (student's t test, p<0-001). Degenerated (Fig. lb) or cellularity of the specimens. However, the test and necrotic cells represented 24*8±14*2% of the confirmed an inverse relationship between collagen total non-inflammatory cells in early ERMs and content and cellularity (p<0 01), as would be 29-8+16*8% in late membranes.
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expected from our other quantitative results. The Fifteen of the 21 early ERMs (72%) contained total cell count correlated positively with the total minimal amounts of collagen, and in none of the non-inflammatory (p<0 01) and the total inflam- considerable variation in the overall intensity of cell labelling both between and within membranes (Table  3 and Fig. 3) . The results suggest that very early (Figs. 3a-c) and very late ERMs (Fig. 3g) did not incorporate as much 3H proline as do 'middle age' (Figs. 3d-f ) specimens. However, our series is too small to draw any firm conclusion about the ERM age and 3H proline uptake. Inflammatory cells showed only minimal 3H proline incorporation. By contrast both elongated spindle-shaped cells and plump (cuboidal) cells with prominent cytoplasm and large palestaining nuclei incorporated the label to varying degrees (Fig. 3) . Where both cell types were present in an individual membrane, cuboidal cells appeared to take up 3H proline more avidly than spindleshaped cells. This observation held true for cuboidal cells both within layers and foci or as scattered cells in collagen. Also notable was the great variation in 3H proline uptake between cells of a similar morphological appearance within individual ERMs. This variation did not appear to be due to defects in label penetration of the specimens, since 3H proline incorporation was found in cells at all depths of the tissues. GLUCOSAMINE 
AUTORADIOGRAPHY
No obvious association between 3H glucosamine uptake by specimens and ERM duration was observed (Table 3 and Fig. 4 ). There was, however, considerable variation in label incorporation in morphologically different cells. Overall, inflammatory cells showed minimal incorporation of 'H glucosamine and spindle-shaped cells showed less avid incorporation than cuboidal cells, especially where the latter were arranged in layers (Fig. 4a) . Two of our ERMs had a minor vascular component (Figs. 4b, 4d ) and the endothelial cells of these vessels showed 3H glucosamine uptake. Again, label penetration to all depths of the specimens was observed.
IMMUNOHISTOCHEMISTRY FOR ACTIN AND FIBRON ECTIN
Early vs. late ERMs Table 4 shows that in both early and late ERMs, intense actin staining was not prominent (Fig. 5a ). There was no substantial difference in overall staining intensity for actin between cells in early and late ERMs (Table 4) . Actin staining at greater than background levels was restricted to patches of cells in eight ERMs but was evenly distributed throughout the cells in three ERMs. In the remaining three late ERMs obvious staining was present only within small Table 2 (Fig. Sb) (Table 4 ). Glial cells (Fig. 6a ) often stained poorly for actin (Fig. 6b) (Fig. 7a, 7b ). Variable FN staining was seen within clusters of specific cell types, but no obvious trends emerged regarding FN staining intensity between different cell types (Table 4 and Fig. 6c ). 
